BD 170 1*9 

'IVSTITOTIOH 
POB D*TE 
NOTE ' - 

SDKS PRICE 
DESCBXPTOHS 



j - < . DOCUMENT BESDHE. 



SE 027 627 



HEAP Support Materials -for Mathematics. 
'Michigan State Dept. of Education, La-nsing." 
1 [78 lv « ' 

60p. ; 

MF01/PC03 'Plus Postage. 

Achievement; *P*cimai Fractions; Educational , 
, "Assessment; ^Fractions; Inservice Progr^aaTS*; ; 

,< , •♦Instruction ; *Per centage; *Ratios (Mathematics); 
. , s ' \, Secondary Education;, *Secondary Schoo s l Mathematics.* 

IDENTTFIEBS • *Michigan Education Assessment Program 

.* ' ■ *■ 

AB5TBACT . / > : 

, , TlFese materials are designed to be used as a tool to 

" in-serSrice school personnel who may wish' to improve achievement ' 
levels on the mathematics objectives as measured by the Michigan 
Education Assessment Pfogram (MEAP) . Four, areas of mathematics 
instruction (fractiojys, decimals, ratio and proportion,! and percent) 
have been add ressed -in. these materials. These areas were selected • 
because of the low attafinmeht rates exhibited on the 7th and 10th 
,qrade HEAP. tt The materials were prepared to assist teachers whose 
student* are having difficulties in one or more of these .areas. The 

' materials include an analysis of the errors students make on MEAP , 
diagnostic tests, and teaching suggestions, (MP) 



<6 



>, 9 



******************* *>*******************,***^ 

* Belprod uctions supplied ' by EDRS are the. best that can be made * 

'* A frcm the original , document. ' \ * 

************ ***************** ^*** **************************** V** ******** 

f * * * .4 



ERJC C \ 



Michigan ; 
State Board of Education 





Bar bar; -ooeflS Mason Norman Ozz ntocxmev-r 

~ a infant ;/y ,j Vrce -^vmtaent 




r _Ha $AiUer 
Huntington Woors 



L11 rdmund F vanaerte 
Hougfito- 



Ex-Offici* 




William G. Miliker 
Governor 




Dr Jonn W Porter 
itoc-r —indent ot Pubtic Instruction 



FOREWGP5D 

During thf £kst vear. rn am effor «r Tiaka a fate assessme*' data mora relevant to the*heeds of educators 
throughou ^ state, a tfib^ for» *as formed to er^rnir^ Tends in stee assessment over the past four 
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use state »i»»ssrn©n :«uu .n i^isi^v. student acr^^ment levels in reding and mathematics. 

Oneof themajorFSKXjn n*n/#tions : v ?^taf6kforce^a« f/iattheSchooi ri, ?ocram Services staff develop 
materials wntch cnuld oe um*i af * joomv. n-service.ocai school personal in interpreting anc usinc 
state asssssmen- date -> -n>Kwe mathematics instruction. 

The document, e^titler ^c^gari E^ucatscn Assessme* ^ogram SuD'njr Materials for Mathematics 
i$/K>w ready to jsri* ir »n-^pvic*. oaffts ^rouahoutre <rate who rrv?v to improve achieveme^ 
levels on the ma^matics 5^*--vb& a? 'n> -.asurad^y th* Michigan E^. Assessment Prograr 
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X ; ■ Superinsnder i cf Public Instruction 
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Four areas ofmathematics instruction, Fractions; Decimals, Ratio and Proportion, and Percent/have 
been addressed in these materials TheSe.areas were selected because of the low attainment rates 
exhibited on 7th and 10th grade MEAP. The materials were prepared to assist teachers whosevstudents 
are having difficulties in one or more of these areas. • ,-' 

"■.*<• • ' ■> ■ 

The materials include: 

1, an analysis of the errors students maj^e on MEAI* 

2, . diagnostic tests - '." % \ ■ 

3, teaching suggestions. . 



Any portion of the materials may be reproduced for instructional use 
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FRACTIONS 



PAPER FOLDING 

. » - - ... # 

The activities suggested within the fractions publications include folding of paper strips. Prior to usjpf 
those materials -it is necessary to be able to fold strips into equal parts. / \ * 

' Two equal parts: Everyone can do this. Loop the strip once placing the ends together and c*--*:* 




Looped', 



Creased 



1 • 



Label each part — 
2 



Three equal parts: Most people have done this. Loop-the strip . 1 — times fringing theencr oc 
one another and crease. m . * * • ^ X 





Looped 



Creased 



Label each part 



Four equal parts: Most people do this by folding in hair creasing, "and folding injialf agavr 
indeed ~ of | ..or 1 x i ^= 4r t ^here.is^another technique w>iicri is an extensio* 
three-fold. Loop the strip twice, bringing the ends together and crease. 






7 



Looped 




Creasec 



How many equal Darts? Four! Label each — . There are two>iints for making this work 

, 4 i * . 

1. Kej^p thel^ops tight. m . \ " : ■ 

2, Squeeze together without creasing to.be certain that the ends are at the same place. 
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Fw>4aiai parts: *Jp ^rmg into four equal pans using the method described above a fivefold 
shoi o*easy. Lcrsr, *si. .l 1 times before ceasing Becerta that the ends oUhe strip are atthe 
creax** 





Looped 



.re a* *a 



How 1 
old" 



s g 



^•ve! Label each - . - ier folding the su > a q* 

5 A - 

:::rtunity to check your ::ura~cy and to mark f- 



"accordion 




Accordion Fold 



Six equa. ^srts ; course 1 There are three ways. -old in half ^nd then thirds( 
Drfowi ito -hires : then half ( ~ x | =1-). Or use three loop . 

, 1 



Use C - loops. Be sure the loops are tight' 

2 



I 

Ivk -tan seven ecual parts: You're on your own 



ources a r =? suggested for a supply of strips 



trrmminc 



a printer Jse strips that are left as scrap from 
(2 tegiil s;zea pass can be cut length-wise to make strips that fc .r -veil. 



X 2=6 ' ] ' 



v 



\ 



p 
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FRACTIONS 



\ 



CONCEPTS ' v ^ 

RESULTS OF MEAP TESTINc 

Four objectives are tested by ^EAP. Two objectives a**' tested at 7th grade^pd twc 
7TH GRADE VfcAP 

Objective 1 dentify the shaz^ - ^a- — part to who* atK. 



graae. 



sample test ite*n I 

Ch::~ s e fraction that na- e s ^elshaded 
par - T th 'hole figure. \ 



J' 




ran np^i: On all but one ite^ -t 70% of the s< ^aents selected the correct response. T he other 
o wen <**?r1y evenly split betwe*? sing a part to oart ratio and the incorrect part to .«* ' ratio. 

\ 



"itoectit* l Order Reactions witr .• cenorrHoators. 



sample test Itern j 

Whir oup 0 f fractions below is in jrder 
frorr allest to largest? J 



(a) 




4 < 


3 


2^ 


1 










5 . 


5 




(b) 


"a . 


2*"' 


\ 


3 . 


5 
8 




(c) 


1 






5 


4 




' 10 , 


10 , 


10 . 


ni . 


10 • 




(d) 


5 
4 


4 

4 , 


2 

'4 . 


4 , 


1 ' 
4 


• 



error analysis* Achievement op the items ranged from 66% to 75%. The two greatest distractofs^vere 
descending order, as in .(a), and ascending order for all but one fraction', as in (c], / 
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JOTIjl GRADE MEAP y 



- ijbbiecthre 1: Given a fraction, write a,set of'equivalent fractions 



sample te^f item fc 

r w+iifch pair of fractions is equivalen - o ~ ' X 



\ » 



(a) 
(b) 
• (c) 
(d) 



.25 


10 


9 


. 6 




5 


i 


2 


.20 


5 , 


12 


. 4 


15 


'30 


9 


, 18 



trai 



'error analysis: Achievement Ranged from 52% of the students sele tr.e correct respor se on one item 
to 68% on another. The'baM distractors always* had one fractio *as i equivalent d the fraction 

given. The square of the fraction is a good distractor.*- ■ _ ^ 

Objective 2: Find the greatest of two fractions witr ^nlike tie- -it- ^ators. 

■ ^ 1 

, "sample test item / 

Mark the larger c-f the two fractio s. ' "' 



v -« |- 

<b,' |; 



.error analysis: Student die /ve> j > <■ r - < > cttve. Item'ach - ^ /anged irom/2 w « ,oJJ5%. 
DIAGNOSTIC TEST 



' ■ 1. -I/ a figure is divided into two parts the same size, the fraction na^e for each part is one- ___.The 
ma^hemeftical symbol is* • " 

x2r If a figure isclivided into three parts the same size, theofraction name for each part is one- The 
' y mathematical symbol is, . ' 

3. If a f igure >6 divided into fc ur parts the same size, the fraqtion ^narry e for each part is one- The 
• , mathematical symbol is % , 

4. If a whole figure h&sfour pa~ts the same size and three of therrrare shaded, the mathematical symbol 
for the shaded portion is f . . 

^5, |f a whole ifigure has three p arts the same sizeand rwo of them a V nWiaded, the mathematical symbol 
, v for the s/iade^ portion is ') * 

, 6. ft a whole figure has five pans the sam/size and three of thejj^are shaded, the mathematic / afsymb6l 
for ftie shaded ponionhs / . 

" • • ■ " . , • • • • r . \ L ' : 

. ■ ■ ■ - ' s : , s> ■ ./ • 

^ • . - 
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, 8. Draw«a picture to show: 



< * i 



(d) 



3,' 



0 



9. Drayrajpictij^e t6 show the, mixed numbers: 



.(al 1 



'(b) 2} 



/0. Look at this figure: 















v — ' 



(a) What is the largest fractipnal part that could be shaded? ' 

(b) What is th o e smallest fractional pari that coulS ue Shaded? 



(c) Write the fractions that could be srjown using the figure. 



10 



3 - 



^Place these fractions in order from smallest to largest: 7 



y 4 , 



12. Continue this "sequence for the next three steps 



5 

. 7 



■ 



rr 



3_ 
#\6 



13. Continue this sequence by listing the next three equivalent fractions 

♦ — V 

J. i e ?. , ! f 

14. Write five Muivalent){ractions % ,3 . • / « - 

15. Change 'these fractions to tweJfth 



(a) i.g.° 

.(c) 2.U = U\ 
■ 3D 12 

(e) ■ S -±.,D.D-D 

2 □ □ 12 . 

•ft, 1 i. = □:□.□>' 

6 □ □ 12 



J> ' 



1 ' .\.'D 12 

( d)' 

• -4 □ 12 
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TEST UfeE Alfi) TEACHING SUGGESTIONS 

Items 1-6. (fractions — words, and symbols.) * , * 



suggestion: 4 Develop th^se coQcept^s papdr fplding techniques are developed fc>r further-work. with 
fractions. Label each part with its fracTTon name. Stress triat one.of n eqlial parts has the fraction name 
1/n/ two have the name 2/ n, etc. * . • _ * „ c_ 

Items 7-10^Fractiogs— ^hatyed ragiows anc* symbols.) . ^ , ' u * te >. 

c - ' . * i , V • ' ' .• , ' > • r ' 

suggestion Continue the w^rk suggested for items 1 ^However, students ne£d to ext>erien<fe several 
' models for^ractional representations. Stress that there are n equal parts. ' * > 

Item* 11 and 16. (Qrdering fractions —"Size comparisons.) 

' * ' .• p > - * 

i . • ' . * • • . • . >^ 

"Difficulty with ordering when denominators are'the same indicates a basic lack of understanding of trre 

fraction concept: * - ' f . <■ ., . ^ - 

suggestion: Fold and latol paper strips stressitw.what the fraction means. ( ~ means-two of Hve 
^ual*parts^ V^O ' • " ' 

Size companions are easily macfe using the strip folding model since direct cpmparisonsa^ possible. 
Ittflfw 12-15. (EqbH^fent fractiq^i) ' ' < v / ; : i* x * • 

suggestion: Equivalent fraction^ carfcbe easily obtained «by paper folding. In problem tf2 eath of Hje 
succeeding fractions are obtained'\>y beginning with* and.tolcTIng each part into 2", 3, 4. 5^6 ecfuafV 
parts. If 4f is, visualized as*one.6f two equal pdrts and each^faart is Abided into 6 equal parts, thej 
corresponding portion wiH bfe 6 of 12, ecpual parts. ] . < 



4 



•7 V : 



V? 



V 



V* 1 
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FRACTIONS 



/ 



r. — 



ADDITION V >■,*.-• 

^^JRESUin'S OF MtAF-TESTINp ^ .- 

^ fyreeaddrtf<5h offraction^'jectivesjiwere tested Two 6bjective3 were tested at 7th graderand oneat 10th 



7TH GrtADE MEAP 



,~ Objective 1: Add frtajptions wijti iike denominators 

^ . '» * \ , ' " V' v • ^ sam|ih^teft 

-•■••-•> ^ - , • ■ 



< v , 




error analysis: Approximately 20% of the students tested added- byoth numerators and denominators. 
Objective 2: Add mi xed*n urn be rs .with Like denominators: * - ■ 

, •: v. - ■ • ' ... •■ ' ■■ .' • • - ' • •• 



sample test item 



r 



+2 



1 



, 3 



f~ ? %rrbr analysis: On the three items where regrouping was,riot necessarily nearly 75% o.f the students- 
selected correct responses. Approximately 15% selected responses obtained by, ad^jng the whole 
/numbers, adding numerators, and adding denominators. On the.iteTn^ovolvmg fourths ( ^ and -i- ) 
> but requiring regrouping 61% selected the correct response? Selection of a response with denominators 
addeoSvas not possible. On thepther item requiring regrouping 34% selected the correct response while 
, 40% added the numerators and added denominators. * 

10TH GRADE M^AP S 

Objective 1: Add mixed numbers with Ijke or unlike denominators. 

sample test item 



3 

+ 5 



4 . 
4 



error analysis: F.our of the. five test items did not contain a foil for the most common error — adding 
numerators and adding denominators. On those problems where regrouping was necessary there wias 
significantly lower achievement. r *^ 
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DIAGNOSTIC TEST 



3 



1 1 + 2 - ' 2 5 3 - + - 

1 T 4 • " - . . ' 2 - 1 3 - 8 8 



-4 



Ijl . .. 

, •*?'--• .... .. 



" - ■ • vj - ' • 4 



,-*••*: • . — — 

Rewrite in. vertical form: 
7 4 1 2 _ '' r 2 3 _ ■' ' * 

f o * * c ' r 

Rewrite in horizontal town: . • ' ■ 

I . x • »* i ■ c 7 

10. ^ 3 . ,2 f * p 12. -4 - 



Write as a mixed number: 

Addition- of Fractions and Mixed Nun\bers: \» - 

1§. 4 1- + 7 -| " = " . 17. 3 4 



5 5 5 

3 
5 



+2 1 



18. 6*4 19. 10 - 



tf - 8 

7 

8 3 



2 0 >f 6 +2 J = ' 21 : ' 3 i 



\ 
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TEST USE AND TEACHING SUGGESTIONS 



♦Suggestion: Pick one model for representipg fractions and use it exclusively. In these suggestions 



v folding and labeling of paper strips is used. 



Items 1-6- (Addition of fractions, like and unlike denominators.) 



probably errors: Students add both numerators and denominators. This may be due to the lack of a, 
mentaJ image of the denominator. 

' ' J ' * 



suggestion 

^/JFqld, label arid 
tape paper strips. 

Have the student 
work the problem 
using paper strips' 

while writing the 
problem. 



problem 

.r- 



activity 



Begin 



5. 



Fold 



Add 



Sum 




r 



3_ 
5 



Items 4-6* (Addition/>f fractions: unlike denominators,) I 

probable errors: Students will add both numerators! and denominators. 



suggestion 

Fold, label*, tape 
and ford paper 
strips. 



problem 

4 . 



activity 



Begin 



1 \ 





1 


1 


J v 




5 


5 












1 


1 






5 : 


5 f 





Add 



Fold 



1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 


4 


4.' 


4 


4 




8 


8 


8 


8 


8 


8 


8 


8 


























1 




V 










1 


1 


1 


1 


1 


4 


4 


4 


<- 








8 


8 


8 


8 


8 




Sum 



1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 



.11 

8 



is 
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Items 7-12. (Changing problem format.) 

probable errors: Many students compute ony in vertical mo,de or only in horizontal mode. In transform- 
ing an exercise from one mode to another students are apit^to .copy incorrectly. 

■• , . „ ' ■ " \ . 

suggestion: Specific practice in rewriting exercises from one mode to the other. 

Items 13-15. (Writing improper fractions as mixed numbers^) ^ ^ 

' * ' / 

Thisskilj has pay-off when students add mixed nflmbTers. Ftflding paper strips allows an easy comparison 
of an improper fraction and a mixed number in "simplest form." / ( 

Items 16-2J. (Addition of. mixed numbers.) 1 \> . ■/ 

probable errors: Few students will have difficulty adding the whele numbers. However, all oj/the errors 
discussed previously with addition of fractions will occur with mixed numbers. 

suggestion: Identify the specific problem and work with it. All of the paper folding activities suggested 
previously work with addition of. mixed numbers. 
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FRACTIONS 




SUBTRACTION " 

RESULTS OF MEAP TESTING ^ - 

There are four subtractiog of fractions objectives tested on the MEAP" Two of these objectives^re tested . 
at 7th grade and two at 10th grade. ( 

7TH GRAD5 MEAP V . / 

« •» * »i ■ 

'Objective t: Subtract a fraotion- frorfi a mixed number with like denominators. 

* %■ 
:'S3 sample test item 



*~ ' 1 ^ 

^ C . " 6 " 



^ \ -J. * ■ * 

error analysis: There is no consistent error pattern. 

Objective 2: Subtract a fraction from a whole number. 

^ sample test item - / 

N ■ > , • 

_5 
8 



error analysis: On each of the test items approximately 20% of the children selected the response which 
was the whole number with the fraction appended (added) instead of subtracted. ' 

* ■ * ;• 

10TH GRADE &IEAP 

> »■ ' , 

Objective 1: Subtract fractions with unlike denominators. 

V 

sample test item 

_5 

6 . ' . 

-1 

3 ' \ 



error analysis: Approximately 25% of the students tested selected responses generated by either 
•subtracting numerators and using the largerdencminator( — ) or subtracting numerators and subtrabt- 
ing denominators. - 6 **zL^~ 



Objective 2: Subtract two mixed numbers with unlike denominators. 

sample test item 

. . . ' . \\ 



error analysis; Approximately 40% of the students tested either subtracted the whole numbers; sub- 
tracted the denominators; and^subtracted the numerators or subtracted the whole numbers and added 
the fractions. 

r. 

'■■ " , ' 
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DIAGNOSTIC TEST 



_3 
4 

* 4 



. 4. 3 



r a 
2 

2 




7, How many thirds in 1? - 
9. How |pany sixths in 1? 



-1 




0*V 



2. 5 
6 

• ■ 3 



12: 



9 / 

1 / / 



^ 4 8 

8 



10 



8: How many fifths in 1 ? 

3 . ' 



.2-1 
, c- • 2 



13. 



/2 



14. 



1 

10 



15, 



5 
6 
2 
3 



16, 3-*-* 
4 

8 



17. 



6 
a 2 



20. 1 



23. 



18. 



4 
8 



21. -1 4 

. v 5 



24. 



1; 
4 

7 



19. 1 



22. 3 
-1 



TEST USE AND TEA IHJNG SUGGESTIONS 

General Suggestion, each students tc -ewntr roblems in ve~ ical form. 



5 

8- 



5 
8 

3 ^ 
5 



General Suggestion^ Always' inspect stucont work to determine the nature of the error. 



4 



J- 
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Hems 1-3, (Subtract fractions wilh like denominators.) 



* ■** -taw/ 

probable 'errors: Students will/probably either add the fractions or sirflply Select the larger number. 

activity . 



suggestion 

Fold and label. 



-problem 

3 



Begin with 
the unit. 



v Fold ' 



> 


€ 


1. 












1 

4 


"1 

4 


1 1\ 


* 



s 



Remove 



Difference 



v 1^ 




4; ' 




A 


1 




4 





4' 



Items 4-6. (Subtract a fraction from a mixed number* — like denominators.) 

probaWe errors: 1. disregard of the fraction; 2. subtract numerators, subtract denominators; 3<„studQBjt 
adds -J 



suggestion 

Fold and label 
paper strips. 



problem 

. 2 

' '3 



Begin 



-*-4 r 

* 3 L 



activity 





1 




n 




3 


* 














1 


i 




•3. 


3 





Difference 




1 * 



•i 



0 



is 
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Items 7-6. (Changing whole numbers to iractional^equivalents.) 

problem 



suggestion 

Fold paper*strip. 
' s Have the student 
* - % label ^ach part. s 



' x How mg^iy J- s 
4 



1 4 



are in£? 



"activity 



1 • 











ft 




* 















i 









1 


1 




i 


4. 


4 



Items 10-12. (Subtract a mi'x^Hu 

probable, errors: 1 regrouping is*the major difficulty; 2>§ufrrjentS4Will subtract thejtfhole numbers anc 
append fhe fraction; 3. students will subtract the'numerator fron^the wqole number. j j 



mber from a whole number.) 

1 



12 



suggestion 

FoJb and label 
>^paper strips. 



problem 

3 . 

4_ 

V 



activity 

> 



2 + 



mm 







1 


1 






4. 
















1 






i 


4 





Items 13-15. (Subtras^raotions — unlike (^nominators.) ' r , 



probable\errors: By far the mostycommon error made is subtracting numerators arid subtracting 
'denominators ^ w 



suggestion 

FoFd and label 
paper strips. 
The difficulty is 
with the "need 

for a common 
derf&rninatdr". 



^ problem 

1 - 1 

2 3 ^ 



activity 



Sfold 




Mark - P 

















^- difference 



Accordion fold around the , 
difference. 
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[4 


1 










2 












ii ■ 








1 

3* 


-1 or 1 0 f e equal pa 

6 ■ 



iema 



16-181 (Subtract a fraction from a npixed number — unlike denominators.; 



jrobable errors: Students will (1) add; t2) subtract numerators and denominators; (3) subtract 
merators arwd use theNargest denominator; (4) forge\ to'rfcgroup. 

■ - * J ^ - 

' activity PS> „ 



suggestion 

Fold and label 
paper strips, 
^a'bel each « 
part. * 



^ problem 



-> 



% 








i 


— v< 


pi- 


1 ' 







r 





t 


■ 


1 * • 


+7 — 






'El EN 



TV 



'her egroup-ing 
rYecr ssary 
Hs act vity 
might be counter- 
productive for 
the standard 
algorithm but 
leads tQ a very 
good alternate 
algorithm. 



8 - 



Items 



19-Zl.^Rewri 



ite mrxed numbers as improper fractions.) 



- , ■ 4 + 2 

->h*ble errors: The mast common error is acjding the whole numberto the numerator (4 — - — — 



5 



suggestion 

= old and labe 
paper strips 



problem 

2 



1 



5+2 
5 5 



Items 22-24. (Sjbtrac: mi; -d numbers — unlike denominators,) 



activity 



-h 



1 


1 


1 


1 


1 


5 


5 


5 


5 


5 



l" 


1 


5 


5 



+1 



1 


1 


1 


1 




, 1 


W 1 


5 


5^ 


5 


5,. 


5 ' 


5 


5 



5 



probable errors: AH th difficuitfes encountered in the previous items will be found. However, 
regrouping suDstantiany ureases the difficulty. Many students' will subtract correctly but forget to 



borrow ". (3 



- 2 



1 5 instead of 3 ~ 



) 



suggestion: Carefully analvze the students' work to determine the error being made and work on that 
mistake. After analyzing the students' work and determining the error. £ny of the previous activities could 
be used to-correct the mistake. 4 
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Fractions 4-e 




• 7 T 
FRACXiONS 




f - -MULTI AlCAtJION ^ r 

RESULTS (>EMEAP*tESTING ] .ml ' ' ^ 

. J " r * * * • . , v * * • . ■ " fi 

•■i ■ * ■ * , & 

The 7th grade assessment tgsts objective on multipftca- ;.n of-fractjons and the 10th grade assess- 
ment tests L three objectives. 4^ / i j 

rra grade\meap 1 , 

v * Objective: Multiply two unit-Tractions. ; - * - - * 



/ 



- • t 



T 



implejest item. 

''31 . 

x i ■ 



) 



- * 
■ 1 



•error analysis: On the five itfensi t n ea suring this objective between 20% and 29% of thefit^denls selected 
Responses obtained ^ithfer by a^ing numerators^ and multiplying denominators^ or *by 'multiplying 
rrameratore and adding de'nomi na tors. 



\ 



lOTJi GRADE MEAP* - 

Objective 1: Multiply two fractions with denominators less t^a n 7. 
t , sample text. item 



1- 



ninators 



error analysis: ^Correct resp&gg^^oUhe f ou r items ra n gee frorrKS^ to 93%. Approximate 10% oV tne 
students selected responses ir v n" c h Sjther numerators or denominates were added. Pro c yets were not 
reduced * — 

Objective 2: Multiply a whole nu^e is s than 5 and abaction W itr a denominator iess than 7/ 



sample test item 



4 X 



2 . = 



/ 



error analysis: Achievemen ,vas ov er 70°/^&n each of the items. Between 7% and 8% nulralied the 
whofe number and the den mjn3 t0r 8ejfl e en 14% and 16% of the students thought -na both the 
numerator and denominato noU ld be/Tiultipl'ed by the whole numbe- 

Objective 3: Multiply a whoi^ nu^ ber an d a mixed number. 

^Mample text item 

. 4x3 3 

. ... » i 

s . * . 

error analysis: Achievement on th es e items was very low: 44%-46%. Nearly as many student i39%-44%) 
multiplied only the whole numbers and appended the fraction. Regrouping was necessary on each item. 



• r 

DIAGNOSTIC TEST 



c 



3. 



5. 
7. 



of 6 = 




2Tqf 7 



3 
3 



1 



V 



■ 3 3 * 

. — x — = 

<K - 5 



« 11 > I*" 
.•55 . • 2 - 3 

1*. 4x.3| 



Li 



4. 

8. 
,10. 
12.. 



9 = 

2 
5 

3. 
2 



1 

2 
1 

•3 
8 
9 

3 2* 

r§. x .1 
' 3 2- 
10 v 14 
7* 5 

x 5 = 



7 



15. 1^x4, 



1^1 



17 



\ 



i 



19. When multiplyinc 



M 
19 



1 4 

' . ■ »" 

, * 16. ^2 

the number be larger or smaller? 



4 

• 3' 4 

JT 1 



20. .When multiplyinc }y ^ will the. number k^e larger or smalle'H.^ 



■ A ■ ■ ' 

Test use and Teaching suggestions 

' Remark I: Using the "of interpretatio for murtrplicaiion of fractions can t llustrated nicely by paper 
-folding. PaperfoWinaoranotherconc-temodei will provide vfiestuderftac nceptual model which will 

assist in answering problems 19 and -3 above • \ 

Remark II: Multiplication of fr.act.rns a~d redyc* on of fractions to "lowest terms" are twoseparafe skills. 
If the skill of multiplication is beinc tested, the stLdents should not be recuirec to reduce to lowest terms. 
Once students have demonstrate: ther ability tc multiply fractions-it is aoprcpriate to check their ability' 
to reduce to lowesUt'erms. 4 » 



Reduction of fractions to "lowest term- is not a ays desirable. It shou - ne *r beTeqtfired - studerts 
as a reflex-action. Multiplication ot fr ions exe ses should be score: as rrect if they are correctly 
given in either "higher terms' or Ic est terms 



V 



J 



rr > iV v • - i. Fractions 5-b ^ O 



Y r 



Items 1-6. (A faction *ofa whole number or fraction, * 

? tho- '"of model is the basis of the paper folding technique^ 



S These problems have been included because I 



^ suggested rn this. publication. 



- suggestion 

*PapeV fold.,. 



k problem 

■"^3 . 2 



ctivity 



Begin 



vny v y 



*. \ •# 



Fold and' label -i- 

(Fo^*tFie other 1 
• * ^ behiryj) 2 / 

•« Foldihto thirds J- of -1« 

. C 3 2 



I.* 






■f 











Unfold and determine the 
part of the strip you have: 



Items 7-12, (Fraction multiplied by a fraction.) 



v 



probable errors: Students will feel com peiled to add somewhere. Either they Mil add the nume^lors and 
multiply the denomihator^for they wMI multiply the numerators and add. the denominators. 



suggestion: Provide opportunities tjo multiply by fractions both larger and smaller than one. Encourage 
them-to make generalizations. , , s' % 



j 



suggestion 

Fold and label paper. 



problem 

t * 1 

3 2 



Begin 



activity 



ERIC 




Fractions 5-c 



Fold ± of ~ 
3 2 

Unfold and count. 



4 x 1 ' 

Compare with 1 i?ls x -- larger or 
2 3 . ^ 2 y 

1 5 *i 
smaller than ? Is -=- x - larger or 

2 3 .2 

smaller than one? 



■ y 



• / 



It^ms 13-15. {Whole number multiplied by a fraction 04;. a mixed nurffber.) 




provable errors: The most common error is to mi/ftipl£both ni/rnerator ancWenomrnator by thfc whole 
number. With mixed numbers another common error is fo multiply the whole number^ and append they 
fractiorr.* , ■ 



k suggestion* 

F&d and /ape paper strips. 



problem 

1 
3 



1 -1 "x 2 



r. 



activity 



r 



T 



f 




- 1 





Begin 
* / 

^ * ^' of*'. . , 

Think 1 of£&^ ^- of 2. 

9 * - > V *1 
, Refolding is necessary to name -j- .of 2. 










: 1 


1 


of 2 


1 a 


1 


3 


•3 



Items 16-18. (Multiplication of mixed numbers.) f . 

» • * • / . 

probable errors: All of the errors made with multiplication of fractions wJIJ^appear In these probfems. 



- suggestion 

Paper folding for multi- 
plication of mixed numbers . 
works very well and rein- 
forces all of the skills of 
rriurtiplication of fractions. 



problem 

1 1 x 2 
3 2 



actiyity 



Begin 



Fold 



1* 


1 « 


\ 

2 




1 




1 

2 




Think J of 2| 



Refolding is necessary for 
renaming — compare with the 
portion of the unit folded behind. 



1 , 

0 


1 


k 1 


1 


1 


1 


1 




1 


1 


1 


6 


6 


6 


6 


6 


*6~ 


6 


6 


6 



2 "■' 



7« 2^ 
3 > 2 



V 



'Fractions 5-d 
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rterfis 1d-20^(Multiplication by ffkction^arger^and smaller than one.) 

Th^siudent needs many experiences foith multipjying b^JractjonS bothjargefaand smaller'than.one and 
rfefeds ■ ttrte enccyjraged tprnake generalizations such !as: , * 



• /In multiplying two numbers, if the first number is: v t r 

' • 1 ■ ' , ■*. M ■ 

(a) greater than 1, th& pro'doct will b& greater than the second Tfumber. m 

(b) w eqtial to 1 ( the prodijcrwiH be the ^ajrie as the se^tfnd number. 
y(c) less than 1, the product will be ^mallef trmn the seconarfumbe^ 

" J ' ' * - 



DECIMALS 



MEANING 1 , , f , 

RESULTS OF MEAP TESTING 

Flvl objectives are te^ted^n the MEAP. Two of the objectives are tested at 7th grade and three are tested 
% at 10th grade.- ^ * • 

Jltf GRADE MEAP , ^ 

Objective/!: Identify illustrated decimal fraction. 

•'. • 

sample test item • 

: Choope the'decimal that names t^e.shaded 
1 , part of each whole figyre. 



'SSAY/S* 
'//AY/A 
YSAYM 
Y/AYM 
YSSjYS/j 
YSSS/SSj 
Y/AY/A 
WZ'SSA 
WAY/A 
WJSSSA 



YSAY/A 
YSAY/A 
Y/AYSA 
Y/AY/A 
Y/AY/A 
Y/AY/A 
YSAYSA 
Y/AY/A 
YSAYSA 
WJSSSJ. 



(a) 


.29 


(b) 


.37 


(c), 


.47 


(d) 


.53 



0 



error analysis: Students did very well on th is objective. Item scopes ranged from 77%*6% of the students 
selecting the correct response. 

Objective 2: Name place values of decimal fractions^ / ' ' " 



sample test item 

v - In .923, the 3 means . 

<'00i!^B)- 3 thousand 



(b) : 3 thousandths 

(c) 3 hundred # 
. * / * (d) 3 hundredths 

' error analysis- Item achievement ranged from *39%-43%: This is significantly above objective achieve^ 
12 ^dilate 'a qreaVdeal of guesiing. It appears that many students determine dec.mal place 
5£!i^!S3lf- negL/he Lima, points and add a "ths" to the who.e numbe, place 

^tfa)ue. 

10TH GRAbE MEAP 



Objective 1: Roun'd to*e nearest whole number, tenths, or hundredths: 



sample test Item 

m ■ 100.89 rounded to the nearest tenth is: /*"• 

".'„ 1 (a) 10Q 

* . . (b) mi . 

. (c) 100.8 

"': (d) 100.9 9 

-rror'.nalvsls* Achievement is above 8&% on those items requesting rounding to the nearest whole 
Sr^Sms requesting rounding to tenths and hundredths. On the latter .terns students . 

• continued) round to the nearest whole number. ^\ 

* ■ ■ * - v • - .'■ ■ . ;• x 



■it 
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Objective 2: Rename common fractions as decjmql fractions. 



j samphrteft Item ' 

What decimal is equivalent to -?-?.„ " * 

,*»/'■ 

(a) .40 > ' ■ 

(b) .25 ■ } . • • ... . - ' 

(c) .20 r : ■ - , 

(d) 2.5 ^ . „ , , ; 

error analysis: Item achievement ranged from 37%-61%. The most commonly selected foils were 
obtained by using the two digits from the fraction with a decimal point inserted somewhere. 

Objective 3: Arrange fractions in ascending or descending ordefY. 

sample test Item 

Which set of fractions is in order from, least to 
greatest? , • 

. * - • ' .(a)- o\66, 0.64, 0.65, 0.63 

(b) 0)65, 0.66, 0.64, 0.6§ * 

(c) 0^3,0.64,0.65,0.66 

.;(dl 0.63„0.66, 0.64, 0.65 • 

error analysis: The errors increased directly with the increase in the numbers of digits which changed, 
and with the introductiqn of nonconsecutive numbers. , ' 

DIAGNOSTIC TEST . ' 

t -» * 
For items 1-4, choose the decimal that names the shaded part of the figure. 




1 meter 



(a) 

(b) oT 

(c) 0.7 

(d) 7 




1 meter 



(a) .25 

(b) .2 
(C) 75 
(d) 2.5 



7 



a 



Decimals. 6-b . 



3. 




(a) 7 

(bj 9.3 

(c) .93- 

(d) .07 



1 meter 




1 meter 



(a) .74 

(b) .26 

(c) .7 

(d) 2.6 



9 



for items 5-8, choose the correct word answer. 

, 5. In .2, the 2 means: 

" (a) 2 ones 

. ' , (b) 2 tens / 

(c) 2 tenths 

(id) 2 twos v • 



6. In .04, the 4 means: 



(a) 
(b) 
(P) 
(d) 



4 tenthis 
4 hundredths 
4 hundreds* 
4 ones 



7. In .673, the 3 means: 

(a) '3 hundreds 

(b) 3 tenths 

(c) 3 thousandths 

(d) 3 ones 

8. In 3.527, the 2 nSeans: 

(a) 2 tens 

(b) 2 thousandths 

(c) 2 hundredths 

(d) 2 thousands 



9. 3.2 rounded t§ the nearest whole number is: 



(a) 
(b) 
(c) 
(df 



3 

3.2 
4 

3.3 
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10. 64.8 rounded to the nearest whole number is: 

(a) . 64 

(b) 64.9 
4c) 65 
(d) 64,8 



11. 3.79 rounded to the nearest tenth is: 



12.- 



13. 



14. 



(a) 
(b) 
(c) 
(d) 



3 

3.8 

3.70 

4 



2.474 rounded to the nearest hundredth is: 

(a) 2.47 

(b) 2.474 
(C)*2.5 ■ 
(d) ,2 



Which decimal is equal to 

(a) 1.2 . 
' (b) 0.12 

(c) 0.5 

(d) 5 

Which decimal is equal to 

(a) 0.75 

(b) 3.4 
■.. (c) 0.34 

(d) 7.5 ■ 



15. Which decimal is equal to 



4 

1000' 



(a) 
(b) 
(0 
W 



0.0004 
0.004 
0.04 
0.4 



16. What is anflWIr name for 



(a) 
(b) 
(c) 
fd) 



0.60 
0.35 
3.5 
.15 



3^ 
5 



17. Which set of decimal fractions is in order from least to greatest 



(a) 


0.35 


0.34 


0.36 


0.37 


(b) 


0.34 


0.35 


0.36 


037 


(0 


0.37 


.0.36* 


0.35 


0.34 


(d) 


0.36 


0.37 


0.34 


0.35 



18. Which set of "decimal fractions is in order from least to greatest 

(a) 37.8 , ^37 9 38:0 38.1 

(b) 38.1 38.0 37.9 37.8 
♦(c) 37.9 38.0 . 37.8 38.1 

* (d) 38.1 37.8 37.9 38 0 
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19. Which set of decimal fractions isin order.from /easf to greatest? 

2.01 ^ 

2.10 ; ■•■ ■ 

2.11 . 
3.01 

is in order from least to greatest? 



20, 



(a) 
(b) 
(c) 
(d) 



3.01 
2:11 
2.01 
201 



2.11 
3.01 
3.01 
2.10. 



2.10 
2.01 
2.10 
2.11 



Which set of decimal fractions 
(a) 0.47 0.8 0.17 



(b) 
(c) 
(d) 



0.17 
,0.17 
08 



0.8 
0.8 
0.47 
0.9 



0.9 
0.8 
0.17 



0.3 
0.47 

0.9 
"0.47 



Suggestion 1. Approach the meaning of decimals. through actual experiences in measurem^with a 



TEST USE AND TEACHING SUGGESTIONS 

Suggestion 1. Approach the mea 
meter tape or a centimeter ruler. 

Suggestion 2. Develop understanding of decimal numeration through the linear model suggested above 
and constant reference to the "grouping of tens" principle which continue^ across the decimal point. 
Emphasize that place value relationships in decimal numeration are the same as in -whole number 
numeration: each place value is 1 0 times the value of the place to its right. Ad — the value of the place 
to its left. (Only the names appear to reverse.) - , T 

Suggestion 3. Develop the "rounding" concept from visual observation of the meter model and-from the 
experience of approximate measuremeht. 

Suggestion 4. Develop the concept of renaming initially through decimal equivalents (e.g. .5 = .50 = 
.500) using comparative meter-number lin.es. , ; 

• ' • v .1 # 

Suggestion 5. Extend the concept of renaming common fractions to'decimal fractions. Usmg paper 
folding techniques and paper strips of.meter andcJeci meter, length, fold.in appropriate parts, mark, fold. 
: observe metric measurement, record decimal rirfmeration. 

? Suggestion 6. 

(a) Develops the concept of order in decimals through counting with various metriq units and 
A subuDits. writiKg, reading; aodcpmpa^ng thW on appropriately marked 

; mete^-fnodels^ « } * ? ' *. •: - '\ • ■>* 

' *■< ""^{b^ sys . tem f hou, 4 



fractions should pjecede 



g .fjcihlate tbi?eT^nsion thet?rdi^cpn^epi % j)* 7*1* 

* &*{CY E^nti^pfOhe^^^ wjtji.decim^ 

i r&qu\rir\gjti$^ decimal numbers. 

1-4. OdetiWyj!^ 



Items 1- 



probable error S Students wilf 



, * suggestion 

Emphasize the shaded part by 
measuring and shading in actual 
measurements. Become familiar 
with a linear model through 
use of metfer, decimeter, etc. 



problem 



V 



(a) 
(b) 
(c) 
(d) 



1.0 
0.1 
0.9 
9.0 



activity 

Measure objects with marked 
meter strips of paper. Mark and 
shade in the actual le/fgth of 
objects, Label answers with 
• the correct decimal name. 



Decimals 6-e 



Items 5-8. (Name the place value of decimal fractions.) 

probable errors: Students will select either, the whole numbeysdafce value without regard to the decimal 
or the correct place value without the "Jths". ^ 



suggestion 

Use the'meter modefwhich 
demonstrates dramatically the 
reality of tenths, hundredths 
and thousandths as successively 
$ma//er-parts of one whole unit. . 



v - problem 

In .673 the 3 means: 

3 hundreds 
3 tenths 
3 thousandths 
■ 3 ones 



activity 

• Measure many objects in 
meters, thefy<Jecimeters, 
centimeters and millimeters. 

• The mcjve from approximate 
measurement to increasingly 
more accurate measurement dem- 
onstrates the comparative value 
of these subunits. 



Recording the" results neces- 
sitates decimal numeration. Re- 
cording in different ways teaches 
equivalence: (2 dm + 3 cm) 
or (23 cm). 



Items 9-12. (Round i to the nearest whole number, tenths or hundredths.) • 

probable errors: Students'will most likely choose the nearest whole number instead of the nearest tenths 
or hundredths as requested. Students may also select a whole number which is not the nearest. 



suggestion 

Use the metric linear model * 
with its various subunits to 

. visually recognize which is 
the nearest tenth, hundredth: 

. or whole number. 



' problem . 

Round to nearest whole 
number: 1.3 



actlvfty 

• Begin with a 2 meter model. 

• Mark location of 1 m, 2 ft. 
i Mark location of 1.3 m. 

• Observe and record whether it- 
is closer to 1 m or 2 m. 



Round to nearest 
tenths: .27 



Begin with a meter model 
marked in cm and dm. 



Round to ryearest 
hundredths: .341 



Marklocation of. 2 dm , - , 
and #dm. " 

Locate .27 m and observe 
whether if is closer to 2 dm or 3 dm. 

Begin with a meter model 
marked in dm, cm, mm. 

Marklocation of 34 cm and 35,cm. 

Locate .341 m and observe 
whether it is closer to .34 m 
.or .35 m. 



32 
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Items 13*16. (Rename common fraction as decimal fraction.) 

probable errors: Students who do not redognil^^t the given 
choose 1.2, while those who do recpgnlze that cojQcept but don 
choose .12. 



suggestion 

U$e paper folding and compara- 
tive linear models. Limit 
experiences to halfs, fifths, 
aud tenths initially. Then ' " 
.develop with fourths and thirds: 



\ 



V 

problem 

_L = 9 

2 



(a) 
*(b) 
(c)" 
(d) 



1.2 
0.12 

0.5 . 
5 



_ = 9 

4 



common fraction is less than one may 
t understand decimal place value, will 



activity 

Fold a pa£>er strip marked in 

decimeters in half. Unfold and 

count the decimeters in each . 

part. Record: J_ 

$ 2 of the meter 

= 5 dm = 5 tenths of a 

meter = 0.5 m. 

■» 

Fold a paper strip marked in ■ 
decimeters and centimeters into/ 
fourths. Unfold and count the ' 
decimeters and centimeters. Re- 
cord: 

4 of the meter = 2 dm and 
5 cm = 25 cm = 25 hundredths 
of a meter = .25 m. 



Items 17-20. (Arrange decimal fractions in order from least to greatest.) 
i ■ 

probable errors: Students wjll be confused by nonconsecutive numbers and by changes in more than 
one place vaiue position. < 



suggestion 

Use the metric model to locate, 
compare and count. f 



problem 

. Teaching sequence: 

1. Within tenths .3, ,4, .5, .6 

2. Whole number and \' 
tenths 

2.&, 2.7, 2.8, 2.9. 1.8, 
1 .Si; 2.0, 2.1 



Tenths and hundredths 

.22, .23, .24, .25, 
.47, .48, .49, .50 

\ 



4. Whole number 
and hundredths 
1.06, 1.07, 1.08, 1.09, 
6.08, 6.09, 6.10, 6.11 



. activity 

Teach students to compare 
by whole number first, then 
by hundredths.. Order by places 
value first, then Within place 
value. 



v.- 



V 



5. Whole number 
and hundredths 
7.98, 7,99, 8.00. 8.01 
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DECIMALS 



A 



ADDITIONS SUBTRACTION 

RESULT$*OF MEAP TESTING 

« 

There are three objectives tested — all of them on the 7th grade test. 
7TH GRADE MEAP 

Objective 1: Addition or subtraction — tenths. 

sample test item 

Emma walks to and from school. It is .4 
kilometers from Emma's house to school. How , 
J • far does Emma walk each day going to and \ 

from school? 

error analysis: Item achievement was high. In 1977 it ranged from 73% to 82%. In'four of the five items the 
most commonly chosen foil was obtained by using the .wrong operation. All five items are "story 
problems". 

Objective 2: Addition or subtraction — tenths or hundredths. 

i •. _ 

s . sample test item 1 

Pearson Creek is usually 5.62 feet deep. After a j V. - ' 
heavy rain it was 5.96 feet deep. How much did 
' the creek rise from the rain? . v ° 



error 



analysis: In 1977, item achievement ranged from 7^/o to 81% on four i 



of the items are^'story problems". 

Objective 3: Addition or subtraction — horizontal and vertical form. 



items and 58% on one it^m. All 



sample test item 

4,895 - .71 - 



error analysis: Achievement was high t when the items were written in 'vertical form. Item achievement 
when horizontal form was used ranged from*tJ8%-60% with "ragged decimal* items lowest. The gnost 
frequent error involved decimal alignment when adding or subtracting: » 

• ■ . ■ , - ^ * 

DIAGNOSTIC JEST ' * 

■ * 

1. .5 

+.3 { 



3. .7 '+.2=' 



5. .8 + .4 



Rewrite in Vertical form. 

.6 + .5 



.5 
+.6 




6. ,6 
-.2 



7. Rewrite in vertical form: 

,.7-.2 = 



8. .9'- .3 



Decimals 7-a 



34 K 



11. .23 . 
+.54 ^ 



■ 12. .38 
+.45 



1^ .67 
+.54 



15. .63 + .37 = 



14. .54 -\ .65 = 



16. 7.04 + .97 = 



17. .67 



18. .76-39 



19. 10.04 
- 7.18 



20. Emmy Lou bought 7,9 gallons^f gasoline on Monday and another 6.1*gallpns on Friday. How much 
gasoline did she buy altogether? ' 

7 '.*•*.' • . ' . ' 

21: If a casserple recipe-calls for 2.5pounds of hamburger and the smallest package at the meat counter 
weighs 2.89 pounds, how much extra hamburger would there be? 



Estimate, to determine which is the more reasonable answer. 

22. 1.9 + 23.67 =■ 23. 2.3 + 37.46 = 

(a)25(b)'42 v (a) 60 (b) 40 



24\ 42.2 + .89 = . 
■ e (a) 130 (b) 43 



£5. 36.2 - 1.36 = _ 
• (a) 23 (b) 35. . 



Find the. answer 

26. A 
+.16 

. — : 

28. 25.6 
. - 3.47 



30. 1.9 + 21.68 



32. 11.8-7.46- 



27. .7 
-,14 



29. ' 1.0 
- .768 



/ - 



31. 77.82 - 1.7 = 



33. 351.16 + .6 + 2.1 = 



Decimals 7-b 



34, 3.256 + 7.1 + 5.0 = 



36, 6 ■ * 
-1.13 




37. 32.17 + 6,6 +▼= 



38. 18 - .69 = 



4 TEST USE AND TEACHING SUGGESTIONS 

Suggestion 1. Always inspect student work to determine the nature of the error. 
•» • > 
& • .a » 

% Suggestion 2. Teach students to rewrite horizontal problems in#ertical form, being careful to align 

decimals with precision in order to preserve the place value of me digits. 

■ • . . «/ y • 

V * ^ .7 + .5 - .7 . 



Items 1-10."(Add and subtract tenths, with and without regroupifig over the decimal point.) 



probable errorsrStudents will 6mit the decimal or place it incorrectly, 
^suggestions: 



(a) Provide linear metric measurement activities to reinforce the meaning of tenths. 

(b) Provide Opportunities for reading and writing decifnal numbers With tenths (hundredths, etc.) 

4 (c) On items 2] 3, 5, 7, 8, and 10, provide extensive practice rewriting addition and subtraction 
problems irv vertical form without finding solutions. j w' 



(d) Check the reasonableness of answers. Is: 



.7 + B > 1? 
J + ^ < 1 ? 



(e) Provide work with rhetric and decimal place value charts. 



METRIC 



1 



^ecameter 


Meter 

, (1) 


"Decimeter 

<To> . 


Centimeter 
1 100/ , 


Millinf^er 

(— ) 
1000 




(1) 


(.1) 


(.01 \ 


(.001) 




4. 


+ 2 .. 










2 


3 




- « 


1. 


.6 


-2 


4 
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'(1) 

(2) 
(3) 
(4) 
(5) 
(6) 











. .9 










2 


0 






% 












4 










k 


.0 


3 


* "T 

7 










.0 




8. 






A 


5 




.0 . 







(a) Emphasize that the Ones Column Is the pivotal point of 3 this model. 

(b) Read numbers and have students write them on the chart. - 



(1) nine tenths • # 

(2) twenty 

(3) four hundredths 0 

(4) thirty-seven thousandths * 

(5) five and six hundredths * * 

(6) eight thousands \' . - 

, (Adding and subtracting hundredth^wTth and without regrouping over the decimal point.) 



, (6) eigh 
\ Items 11-19. 1 



/ probable errors: 



(a) Students will omi^he decimal or place it incorrectly. 1 

(b) Students hesitate to regrotfp over the decimal point. 

■j r 



suggestion 



(a) Provide lineafmetric r(ieasurement activities to reinforce the meaning of tenths. 

(b) Provide oppoTtunFtiesfor/eading and writing decimal nu,.mbers;with tenths (hundredths, etc.) . 

(c) References to dollars and cents are useful here. „ * 
Items 20*21. (Using decimal numbers in story problems.) 

suggestion: Focus on determining the operation and setting up the problem. 
Items 22-25. (Estimating answers to addition and subtraction of decimal numbers.) 
suggestion: 

(a) In estimating the student should be aware that any number within a "reasonable" range is an 
acceptable answer. ^ 

(b) Provide opportunities for students to estimate orally with a partner, justifying answers; or ask 
them, to write down answers only, doing all of the "work" mentally. DO NOT ALLOW them to 
compute first &nd:then ' round off ' the answer! 
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items 26-?9. (Adding and subtracting rag'gedjdecimals, vertical form.) 

probable errors: Students will probably either ignore any digta that are "ragged" or else they will try to 
add them tcv or subtract them from digits in pther'places. '\ • 1 

suggestions: Haye students append zeroes to the right of decimal digits as place holders. . 



.4> 
+.16 



.40 
+.16 



Items '30-32.'(Adding and subtracting "ragged ' decimals, horizontal term.) 



probable errors: . 

"(a) *See Items 26^29. 
(b) Sttidents will not align decimals. 



suggestions: 

ja) See Items 26-29. 

(b) Use charts suggested foMtems 1-10. . * 

Items 33-34. (Adding "ragged " decimals including thousandths.) „' 
suggestions: Se^ items 26-32. * c\ 

Items 35-36. (Adding and subtracting^agged" decimals, including whole numbers without decimal 

points or zeroes, vertical form.) \ 

> ■' . 

suggestions: Se6 items 26-29.. 

Items 37-38. (Adding and subtracting "ragged" decimals, including whole numbers, horizontal form.) 



suggestion^: See items 26-29 and $0-32. 



) 
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DECIMALS 



-MULTIPLICATION — METRIC 

RESULTS OF MEA^ TESTING ^ " . 

There were "two objectives tested — both at 10th grade. \ 

• ■ ^ ' \ 

Objective 1: Multiply a decimal fraction and a whole number power ofjjn. 

sample test item 

1000 x 6!23- = ■ \ ' 

error analysis: Item achievement ranged from 62%-69%. On each item, approximately 20% of the 
students selected the response whicKhad zeroes appended (6.23J3O.0). 

Objective 2: Compute the product of two^-place decimal fractions. 



.sample test item 

m 23.48 x 71.56 = ... 

* * > t * ■ 

error analysis': Item achievement ranged from 62%-72%. There was no discernible pattern in the errors 
made. As many students made muJtiplication errors as made* mistakes in decimals placement. 

' ' • • ' | - . ' \ 

remark: The approach to multiplication of decimals in this brochure assumes, that tjie sludent has a 
. working knowledge of metric measures, and can find the area of rectangles. For metric measurement 
teaching suggestions refer to the Michig^fn Department of Education publication, Teacher Resource 
Guide for Metric Education. ^ 4 * " * 

. DIAGNOSTIC TEST* 

1. 1 dm = m 

, 3; 1 m / . dm 



. 5. How many dm 2 in 1, m 2 ? 



7. 1 dm 2 



1 m 2 



m 2 .- 



cm* 



2. 1 cm = m 

4. 1 m = . . cm 
y)> 6. 1 m 2 =' ; dm 2 



• ■ 1 How many c*m 2 In 1 m 2 ? 



11. The length of Rectangle A is 

12. The width of Rectangle A is 

13. The area of Rectangle A is 



cm = 



cm 

cm 2 : 



14. 



4 • 

x.3 



16. .04^ 
x.03 



15. 



17. 



-10. -1 cm 2 

. dm. 
dm: 
dm*. 
.04 



nV 



2 cm 



Rectangle A 



3 cm 



.4 
x3 



*T his test was designed to help identify areSs" students might have* difficulty wit^ 
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TEST USE AND TEACHING SUGGESTIONS 

Qeneral Suggestion : Use one model consistently. ' 

Gene r ^Su^gge st Ion 2: Prior to work with multiplication of decimals it is necessary for the student to have 
a good knowledge of area measurement using metric measures. / ' J 

Items t-4. (Linear metric relationships.) 

Be certain tfiat the responses are in decimal form. Failure of any of these items demonstrates a lack of 
basic understand^ of the metric system of measure. Instruction in metric measurement may be 
necessary prior to work with decimals. 

Items 5-1<k(MeJ/fc relati?m6hips'of area measures.) 

These relationships form the basis for multiplication of decimals. They must be Jear^edjf the techniques 
*uggesteo here are to be used. 

suggestion: A teaching' sequence for- remediation should include: 

1 comparisons of the linear measures decimeter and centimeter with the meter. 
* *\ , • • " - 

2. making linear measures in dm and qm arid expressing the results in centimeters, decimeter 

and meters. 



c^ecir 



3. comparisons of square centimeter, squafre decimeter, and square mete^lt is necessary for the 
student to make relationships such as: "If there a*e 1 00 square centimeters in 1 ; square decime- 
* ter then'1 square centimeter is .01 : square^iecimeter (one of one hundred square centimeters in a 
square decimeter)." , - .* % \ 



\ 



•v 100 cm 2 >= 1 dm 2 . 

o '■ 

Therefore 1 crn^ .01 dm 2 . (one of" ope hundred units) 

































































































































































ft 
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s 100 cm 2 j 1 dm 2 

. *' ■ qf*e"6f 100 (.01) : 
4. measuring rectangular object to the nearest cm (dm) and finding the area in cm 2 , drpTor m 2 

Items 11-13. (Area of a rectangle.) . ; V - 
The error at this level is most apt to occur with the area expressed in m 2 , 
suggestion 1. A teaching-sequence for remediation should include; 

1. comparisons of theJinear measures decimeter and centimeter with the meter. 

; ■ * . •■. r . . 

Decirpals 0-b 



2. making linear mea3ur.es in dm and cm and expressing them In centimeters, decimeters, and 
meters. * ' . • * * 

3. comparisons of square centimeter, square decimeter, and square meter. 

4. Supply students with centimeter grids 1 dm x-1 dm. Have them find areas of rectangles by 
drawing the rectangles on the grid and counting 4 the squares enclosed. 

Example: t 



dm 




m 



Rectangle A 



(6 out of 100) 
or .06 



length: 
width:, 
area: 



_ cm = 
. cm = 
cm 2 = 



dm 
'dm 
dm 2 } 



•5. observing that the number pf decimal pos^ions^fne product is the sum of the number of 
* decimal positions in each of the factors. 

suggestion 2. Multiplication of a whole number and a'dpcimal follow immediately from rectartgles with 
dimensions such as 5 «w-t5y 3 dm (30 cm). r ,' ' 



.»5 
x3 



3 dm = 3&cm 




5 cm = 0.5 dm 



A = 150 cm 2 =-1.5 dm 2 • . , t 

1 =100 cm 2 + B0 cm 2 ' *■ 

= 1 dm 2 ■+ .5 dm 2 (50 of 100) f m ■ - 

Items 14-17. i (Decimal multiplication.) . . * 

Failure to correctly place the decimal in any of these problems irid icates a lack of ability to relate these 
problems to an area model. Time needs to be spent oh tying these problems to the modelosuggesfed 
aboye. " 
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DECIMALS 



MULTIPLICATION # 

RESULTS 0F MEAP TESTING . ' . 

There were tWo objectives tested — ^oth at 10th grade. 

Objective 1: Multiply a decimal fraction and a whole number power of ten. 

' sample test item 

. 1 000 x 6.23 = > 

■ , ■ r 

error analysis: Item achievement ranged from 62%-69%. On each item, approximately 20% of the 
students selected the response which *had zeroes appended (6.23000). . ■•" 

• . . \ , < ■ / 

Objective 2: Compute the product of two 2-place decimal fractions. ' 

sample test item 

' / - ; 23.48 x 71.56 = -2-^ . , 

error analysis: Item achievement ranged from 62%-72%. There was no discernible pattern in the errors 
made/As many student% made multiplication errors as made mistakes in decimal placement. 

*■ ' * 

/DIAGNQSTIC TEST * 

Complete: ♦ " 

• 3 13 = ^ • ' ,' 4 < 1 ; 3 'm 

Express as decimals: 

1 _ ^ \ _L-, 



1000 



5. 

100 

.7, 250 J % \ m , 

' 100 , 

Complete: 

-8. 1^x1= ... . ' 9. ^ x — = 



10 



10 ^' x tV = \ 11 - 1 x 1 = To" x "To 

■ 12 - 01x ' 1 "too x ip ' . 13 6x 7 " - x To 

14. 1.1 x .8-= -rr- x -S- * ' 

T*5. Wherf miiltiprying by. .1 does tfie number get larger or smaller? 

16. Is .14 x .8 larger or smaller than 10? 

Idffger or smaller than 1 ? 
r larger or smaller than .1 ? 

larger or smaller than .01? 
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Supply decimal points in the answers: 
17. .4 x .3 - 12 v 18. .7 

63 



19. 1 4.4 20. 440 

x6.1 : 'X.6.1 



2684 2684 



21. .44 • . ■ x 22. .44 * 



x6.1 '• " ' . x,61 



2684 ; '2684 

Complete: r • 

23. .14 x .8 = 24. .23 x .61 



25! 1.4 x .31 a . . ' 26. 104 

x .3r 



27. £4 * ^ , 28. 2.3 

^ x.31 • . x5.1 
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TEST USE1<ND TEACHING SUGGESTIONS 

General Suggestion. It is recommended that students be proficient in multiplication of fractions (unit 
fractions) tyor to work with multiplication of decimals. 

General Suggestion. It is recommended that students have a' thorough understanding of the fractional 
and/or decimal form of the following: halves, thirds, fourths, fifths, tenths, hundredths and thousandths. 

General Suggestion. If multiplication of (decimal problems are written in^hbrizonta! form, have the 
student rewrite them in vertical form. )• 4 • 

Items 1-7. (Rewriting decig^ais as fractions: Rewriting fractions as decimals.) 

Missing any of these items indicates that the student needs more work with the conversion. This is 
learned by rote. 4 ' . 

Items §-10. (Products of powers of /- .) / 

These problems form the basis of multiplication of decimals. Failure of any of them calls for remedial help 
with the multiplication of unit fractions, f . 



suggestion: Use the fraction materials from this sequence. 

Items 11-14. (Rewriting products of decimals as products of fractions.) 

Understanding problems lik^, tnese provides rationale for "moving the decimal point' . This is an 
important transitional step. Additional work with rewriting decimals as fractions is necessary for stu- 



c »dents who have difficulty with these items. 
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Items 15-16. (Quantification) 

An error on either of these problems indicates that the student has no ••feel" for the reasonableness of 
Answers. This can be developed using the paper folding techniques illustrated for fractions and 
strategies for estimating. * 

* > 

Items 17-22. (Placement of the decimal ) - 

These, six items test the students' ability to use the rule for placing the decimal. After, justification, 
placement of the decimal should become mechanical. 



Items 23-28. (Multiplication ^pf decimals.) 



If errors occur On problems 23-25, check to be certain that the student rewrote the problem in vertical 
form. Then determine whether the error isjn multiplication or*placement of the decimal. Errors on 
problems 26-28 are 'either errors in multiplication or in the placement of the decimal. 




• v 



t 
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pECIMALS 



DIVISION 

For remediation it is suggested that a thorough development df "why" the decimal point is moved the 
same number of positions in the dividend and the divisor be presented only if requested by the student. 
Justification for solving a'n equivalent division problem with a whole number divisor should be made by 
using a hand calculator to solve each problpm. This means giving assignments to (a) write problems with 
whole number divisors which are equivalent to those with decimal divisors and to (b) check that the 
quotients are the same with a calculator. • 



Example: " .06 J 72.8 6 , ) 7280 ; 



IS 
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RATIO & PROPORTION 



RESULTS OF MEAP TESTING 

Th,ree objectives have been tested on MEAP. One of the objectives is tested at 7th grade and two of the 
objectives are tested at 10th grade. 



7TH GRADE 



M^EAP 



Objective: identify pairs of sets depicting equivalent ratios. 

sample test item 



shows the 
same 
ratio as 




Which box completes the above ratio? 








AAAA 




H 


AAA 




J 



error analysis: Item achievement ranged from 45%-52%. The most frequehtly chosen foil Was the one 
identical to that shown in the illustrated ratio. 

10TH GRADE MEAP < 

• *.«•■* «> . > * 

■ . \ 

Objective 1: Write a ratio describing the indicated comparison. 



, sample test item 

J What is the' ratio of the shaded region to the 
whole region? 



«! 

(c> 4- 



(d) i 



error analysis: Item achievement was very high (90%-95%) on all of the items except the one shown On 
that item 33% of the students selected the part-to-part ratio. 

4 
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DIAGNOSTIC TEST — RATIO 

, Write each ratio as a fraction. 
1: 3 to 7 v 2. 1 out of 4 

Use the table and write the ratio indicated. 



3. 9 per 1 



A 


A 


B 


C 


A 


A 


B 


C 


A 


A 


B 


C 


A 


B 


B 


C 



, 4. the number of A s to C's. 

i ■ 

5. the number of C's to B's 

6. the number of A s tq the total number of letters 
Write the ratio that compares the shaded part to the whole region. - 

8. 




T 




Complete the drawings, keeping the ratio of X s to O's as ^- 

4 

10. 






w O's here 




Complete the tables. Keep the ratios the same. 



10. 


'Frozen* Orange Juice 


1 


2 


3 


4 


5 




Water 


3 


6 









• Cups of Flour 


. 3 


6 


9 


12 


15 


18 


Cups of Sugar 


2 


4 











r 



12, Write three ratios that are equal to 



_5 - 
2* 
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13. Which ratio is eqUal to £? ^ . 

* - ' ■ 1 

(a) | (b) J (0 | (d) | 5 

14. Which is a pair of equal ratios? 

(a) 'JL;-3L ' (b), --i-.Hl * (0- -?-,4- (d) 
w 3 5 8 6 J 2 9 

For each pair of ratios, test to see whether or not they are equal. Write equal or not equal. 

15 " .J- -2- 16. -1- , 17. Jl. , JjL 

1D ' 6 ' 3 , 5 100 27 36 



15 

18. Write the ratio in lowest terms which is equal to 20 



19. There are 30 monkeys and 5 bears at the. zoo. Write the ratio of monkeys to bears in lowest terms. 



PROPORTION 



Find the missing number in each proportion. 



20 " □ * 100 4 / ( 

12 8 ' , ^ O o - _L 



22 - .T8 ~ □ x "" 7 □ 

Solve. ^ 
24-26. If 6 pounds of coffee cost $15.00. then 

24. 12 pounds of coffee cost $ 

25. 3 pounds of coffee cost $._..._ 

26. 1 pound of coffee costs $^ 

27. There are three trucks for every seven cars in a parking lot. If there are 21 cars, how many trucks are 
there? * 

28. The library loses Sbodts for every 2000 it lends. If the library loans 520a books, how many books 
should it expect ta lose? 

( . • 

. TEST USE AND TEACHING SUCJGtSTIONS «r 

Items 1-8. (Write a ratio.) 

•«„*,'*■ ' * * 

probable errors: Students wJ$(a) reverse the order of the ratio or (b) compare a part to the whole when . 
asked to compare part-to-part or vice versa. 

■ ' .- . . . / 

suggestion: Have students choose the picture which corresp^rwsjto a given ratio. / ^ 
O ^ ' Ratio & Proportion 11-c 
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Example: 

Which pifFure shows bafloons to kites in the ratio 5 to 3? 



(a) 



.999. 



(b) 



99 
999 



(c) 



99.9 



i (d) 



999 



\ 

^suggestion: Have students draw a picture showing a given ratio, 
sample: ' "^T^ 

Draw a picture of X s and O s which shows the ratio of X's to O's as 5 . 



A 




Draw Here 



Items 9-12. (Indicate sets of equ^ratios.) 

probable errors: Students will add the same amount to both terms of the ratio. 

> ; , . * ■ 

suggestion: Use real life^situations which incorporateMhe concept of equal ratios, 
suggestion: Have students discriminate unequal ratios. 



ERJC 
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Example: 

Cross put the picture that does Hot show the same -ratio of |'s to 



s as the others: 




* Cross out the ratio that does not belong in the table: 



3S^ 



7 


14 


18 


21 


2 


4 


8 


6 



• r 



1 


'6 


9 


12 


5 


• 22 


33 ' 


44 



V 



\ I*-!, 1 

Itema\13-17. (Determine whether or not two ratios are equal.) 

\ ■ • ^ 4 * ' 

probable errors: There are many possible errors. Check to see if the student knows at least one specific 



test for equivalence. 



suggestion: Teach or review the cross-products ra^io. That is,.two ratios are equal if, and only if, their 
cross-products are equal. * . 

' Items 18-19. (Write a ratio in lowest terms.) . 

• * 
probable errors: The student will not reduce to lowest terms. The student may not know of a specific 
method to r^juce a ratio to lowest term* 

suggestion: Review the general rule that the numerator and denominator of a fraction may be divided by 
the same number and the result is an equivalent fraction) 

Example: * . 




suggestion: Review Greatest Common Factor. , 

suggestion: Teach the mefnod of successive differences. (Euclid's Elements, Book Vlf, Proposition 2.) 



ERIC 
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Example: % 



^Example: 



25 

37 * ' 

First difference: 37-25 = 12 

Second difference: 25-12 = 13 

Third difference: 13-12=1 
Therefore 25 and 37 are relatively prime. 



*M2 





+ 12 



% First difference: 36-12=24 

Second difference: ^ 24-12 = 12 

Third difference: v r~ 12-12=0 
«• t Therefore 12 is a common factor. 

Items 20-23. (Solve a proportion inequation form.) 

i f • 

probable errors: There s are many common errors. They include: 
fa) giving the factor as the missing term * 

Example: ' • • * 

3 '15 

(b) adding the factor /■ 
Example: 

2 = 2. • ' ' ' 

3 15 



(c) "adding the difference of thp corresponding terms 
Example: 



th^> 



3 15 



\ 



Resp 



onse:( 5 



Response: 7 



Response: 



^5-3 = 12 

suggestion: Teach the 'dross-products rule. 

Items 24-28. (Solve a proportion given as a word problem.) 

probable errors: Some students do not recognize the problem situation as arranging equal ratios/Many 
who do will not form the correct proportion tp solve the problem. 

suggestion: Have students form tables to set up proportions. . 
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,51. 



/ 



suggestion: Have students recognize the proportion that goes with a word problem. 
Example: 

Choose the proportion that fits the story; 

There are 72 campers at camp. How many counselors are there if there are two counselors for every 
ninecampers? j 

(a) 9^ _N % (b) U ^ 72 (c? 2^ = 72 (d) _N_ = i. / 

1 2 " 72 9 9 N 72 9 

Note: 9 72 is also correct. 

2 - N * # 



\ 



: 5^ 
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RESULTS OF MEAP TESTING 

Three objectives were tested — all at 10th grade. . » 

Objective 1: Complete table of fractions, decimals,' and percents.^ 
^ * * • ■ 

sample test item 

. ' Choose the number which completes this table. 



Fraction - 


Decimal 


/ Percent 


1 
8 




12.5%* 



r 



(a) 0,25. 

(b) 0,18' 

(c) 1.25. 

(d) 0.125 



error analysis: Item achievement rangecwom 49% (itenrfshown) to 81%. student errors indicate basic 
difficulties with both equivalences of percents and decimals and equivalences of fractions ariti decimals. 

Objective 2: Determine the percent of a given number. J 



sample test item 

8% of 480 = 



error analysis: On one iteTn, 50% of 100 = " 70% of the students selected the correct response. On 

the other items 35% and 47% of the students selected the correct response. Ine^ch case nearly 30% of 
the students thought the correct response was obtained by dividing by the percent 

Objective 3; Verbal problem — ' find a given percent of a number, j 

i , sample test item - ,i , 

5 What is 4% sales tax on $15.50? . 

error analysis: Item achievement ranged from 47%-74%. Achievement was probably higher on these 
items because on one of the items division by the percent yielded the correct response and on another 
the quotient was not a possible response. # • 



DIAGNOSTIC TEST 

1. Write the percent represented by eaph figure: 






























































































































































1 


r 












\ 


































2. Shade areas on the figures to replesent the given percent 

.. .7% b. 




172% 



\ c. 



30% 



3. Write as percents: 

5 _ 



10CT 



% 



69.= -% 
100 



100, 
100 
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4. Write as percents: ^ 

.14 A % ■ .98 =' 

5. Write As a common f/action: 



7% 



6. Write as a decimal: 
19% = . 



23% = 



4% = 



7. Write the percent represented by each figure. 




.03 



111% 



125% 




L>/o 




8. Shade approximately the given percent "of each region. 



•6Q°< 



•9. Wtych glass is about 80% fulf?- 




b ;Cpi 

1&£ 




25% 




10. Write as£ percent: 

> ^ = ^„% r . 

5 

»TT. wJ)ite as a percent: 

•••••.<• : . . • ' \ 

.9 =■ % 



» 10 



.125 = _% 



_4 
4 



1.7 = 



4 i 



v- , 



/■ 

v 



Percent 1£-c 



55 



12. Co'rrtptete the ta^le. 



Fraction 


Fraction with 
. Denominator-100 


Decimal * 


% • 




75 
100. 






1 




/ 






/ 


.84 [ 








« 

—X _ 





13. Write as a fraction in lowest ferms. 



a. 25%"* 



14. Circle the larger: 

|a.- 20% or 2^;. 

d. 75% pr - 

■ 5 



b. .4 or 4% 



(a) .6 
(a) .028 



15. Circle the best answer: 

1% of 350, is (at) .35 

. ' j. * 

.100% of 600 is 
10% of 280 is 

16. 20% 6t 4000 is 
50% of 300 is 

. 200% of 40 is 

»*i .... 

2% of 850 is 



> c. 4% - 



c. 1% or 1 



(b) 3,5 )c)> 35 



(b) 6 *-(c) 60 
(by .28 . (c) 2.8 



(d) 350 
(d) , 600 
(d) 28 

(a) 80000 > (b) 200 (c) 80 (d) 800 
(a) ( 6- (b) VSOO (c) 150 (d) 15000 
(a) 5 ' (b) 8000 (c) 80 (d) 180 
(a) 17 (b) fzo- (c> «425 " (d) 1700 ' 



17. Jf Jack has 25% of the problems on this test wrong, what percent does he have cticrect? 

1 8, Janeen made 80% of the free.throws attempted. If she attempted 1 60 free throws, how many did she 
make? - 



/ • 



: r 56 
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TEST USE AND TEACHING SUGGESTIONS 

General Suggestion: Emphasize percent as a ratio in which the second number is always 100. 

General Suggestion: Help students learn to express ratio as a decimal or a simple fraction. 

Items 1r2. (Graphic representation of percent on the hundred square.) / ■ 

probable errors: Errors will result from a 'basic lack of understanding of percent. 

suggestion: Provide opportunities to shade areas on the hundred square. Encourage students to be 
artistic. > , ■ «. 

Exa^pl^; * • ^ 




50% 




40% 



Stems 3-6. (Percent, hundredths f^Kjfions-, htindr^dths^ecimals.) 



probable errors: Errors result from lack of understanding that percent means per hundred or hun- 
dredths. Incorrect placement of the decimal is a common error. ^ 

suggestion: Read decimals, percents^and fractions aloud (properly) and have students record them as 
decimals, percents, and ratios. 



Example: 



5% 

, .13 

63 
100 



5 percent 



-> 13 hundredths 



63 hundredths 



Items 7-9. (Graphic representation of percent.) 



probable errors: Students will write the fraction rather than percent or will write the fraction followed'by 
the percent symbol. " 

suggestion: Work with the hundred square. * _ ' 

Items 10-14. (Equivalent percents, decimals, and fractions.) 
probable errors: Students will: 

W change fractions to percents by writing the numerator and denominator in succession. 



-| —> 25%, 



or 



2 
5 



.25 
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_ (b) improperly place the decimal in conversion of percents to decimals and decimals, to percents. 
suggestion: Use paper strips folded as suggested in the fracticms material and label in percents/ 
Example: * 
Fold fourths and label. 



• 25% 


'25% 


25% 


-.25% 



100%. 



Example: 



Fold fifths and label. 



1- 



20% 


20% 


20% 


20% 


.20%^ 


* 






100% 






1 . 

2 , . " 


1 ' 1 
3 , 4 


1 


10/- 





= 40% 



suggestion: When converting a fraction to a percent use the 100 ratio; 

. ^ ■ , x2Q 

2^7*40 
5 v^rf 00 
x20 

Items 15-1$. ("Percent Df" problems.) 
probable errors:' Students will: 

nma?^ 0 



Ma) improperly place the decir 
(b) divided instead of multiplying, 
suggestion: Use paper strip folding. 
Example: 



25% of 28 = 



25% : 


25% 


25%. 


25% 


or 7 ' 


or 7 


or 7 


. or 7 



28 > % 



suggestion: Usejthe proportion model - 
Example: ' 

* 25% of 28 

Items 17-18. ("Percent of" word problems.) 



25% = J_ 
10D% 28 



probable errors: In problem 17 students may decide there is not enough data provided. In problem 18, as 
with all storyproblems. sjudents will add, subtract, multiply, or divide. Those who do choose the correct 
operation are apt to improperly place the decimal. • 1 . ' 
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suggestion: leach the use of proportian in solving word problems. 

suggestion: Assign problems in which the student is to "set up" the solution but not find it. 




\ 
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^ICHIdA^^TATE BRARD OF EDUCATION 
STATEMENT OF ASSURANCE OF COMPLIANCE WITH FEDERAL LAW 



The Michigan State Board of Education hereby agrees that it will (Amply 
'with Federal laws prohibiting/ discrimination and with all requirements . 
imposed by or pursuant to regulations of the U.S. Department of Health, 
Education and Welfare. Therefore,^ shall b^ the policy of the Michigan 
State Board of Educatio/i that no person on the basis of race, color, 
religion, national origin oj ancestry, age, sex, or fparital status fShall be 
discriminated against, excluded from participation in, be denied the benefits 
of, or be otherwise subjected to discrimination under any federally funded 
program or activity for which the Michigan State Board of Education is 
responsible or for which it receives federal financial assistance from the 
Department of Health, Education and Welfare. This policy of non- 
discrimination -shall also apply to otherwise , qualified ^handicapped 
individuals. 
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